Survivin acts as anti-apoptotic factor during the development of bovine pre-implantation embryos.
Survivin, an inhibitor of apoptotic protein containing a single baculoviral inhibit apoptotic protein repeat domain, is a bifunctional protein that suppresses apoptosis and regulates cell division. Thus, we used double stranded RNA (dsRNA) interference to manipulate survivin expression in bovine embryos and analyze its role in blocking apoptosis and facilitating development of pre-implantation embryos. In vitro fertilized embryos (1-cell) were injected with survivin dsRNA, and expression of survivin mRNA was evaluated by real-time quantitative RT-PCR. To analyze survivin protein expression, we performed immunocytochemistry using a rabbit anti-bovine suvivin antibody. Expression levels of survivin mRNA and protein were decreased in the dsRNA group compared to the sham group. Rates of in vitro blastocyst development were lower in the survivin dsRNA-injected group than in the sham-injected group. Also, the total cell number seen in blastocysts was decreased in the dsRNA group. TUNEL assays of DNA fragmentation indicated an increased apoptotic index in the dsRNA group compared to the sham group. These results indicate that survivin is important for optimal development of bovine blastocysts and confirm that survivin expression suppresses apoptosis of pre-implantation embryos.